Abstract. Posner [1] has proved the following theorem: Let R be a prime ring1 and d a derivation of R such that, for all a S R, ada -daa 6 Z (centre of R). Then, if d is not a zero derivation, R is commutative.
Z for all a, b G R.
The object of this paper is to give a very simple, short and direct proof of this theorem in the case when R is of characteristic 2, then to generalize this technique to prove a lemma which is similar to the result that, if d(ab -ba) E Z, when R is not necessarily of characteristic 2, then either d is zero or R is commutative, and lastly to prove a generalized form of the main theorem, i.e. Theorem 1 of Awtar [3] , which follows as a consequence of the lemma.
Proof of Posner's theorem, in the case when R is of characteristic 2.
The condition ada -daa G Z is the same as d(a2) E Z, which gives d(ab + ba) G Z if we replace a by (a + b). Commuting d(ab + ba) with a we have (i) ad (ab + ba) = d(ab + ba)a.
Replacing b by ba in (i) and using (i), we have
(ii) a (ab + ba)da = (ab + ba)daa.
Replacing b by da in (ii), since ada -daa E Z, and R is of characteristic 2, we have (ada -daaf= 0.
Since R is prime, this implies ada -daa = 0. Consequently, we have d(ab + ba) = 0.
Replacing b by ba, we have (ab + ba)da = 0.
Replacing b by be, c E R, in the last result and using the last result, since R is prime, it follows that either d is zero or R is commutative.
Lemma. Let R be a prime ring of characteristic not 2. Let S be the subgroup of the additive group of R generated by all AB -BA and (AB -BA)A, where 
Putting dx for x in (I), and using the results dV E Z,p2(dx) E Z, we have
Since p2(d2x) E Z and R is prime, either p2 ( Therefore, replacing y by yz, z E R, it follows that A G Z, i.e. xy -yx G Z, so (xy -yx)x G Z, which implies that R is commutative. U A E Z, then /I commutes with 5, and it follows, as before, that R is commutative. If dA = 0, we have d(xy -yx) = 0, x, y G R. Replacing y byyx, we have (xy -yx) <ix = 0. Replacing y by yz, z E R, it follows that either ¿/ is zero or R is commutative. This completes the proof of the lemma.
Theorem. Let T(S) be a subgroup of the additive group of R, where R and S are the same as before, such that V E T(S) and Vt -tV G T(S),for every V and t, V E S, t E R. Let us suppose that R is not of characteristic 2 or 3, and let d be a nonzero derivation of R, with UdU -dUU E Z (centre of R) for all U G T(S). Then R is commutative. , it follows that VEZ or dV E Z. If V E Z, we have Vr -rV = 0, r E R. Therefore, d(Vr -rV) = 0, and we have dV E Z, i.e. in each case dV E Z for all V E S. Since p2(r) dV = 0, it follows that either dV = 0 or V E Z, for all V E S. Hence, by the lemma, it follows that R is commutative.
